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"To create is to recombine."  (F. Jacob)
"... an evolutionary novelty may result from the 
combination of two pre-existing parts with 




























自然法則  (The Third Factor)
自己組織化、計算効率化、最適性、経済性、etc.
"We want to see how ... the forms of living 
things, and of the parts of living things, can be 
explained by physical considerations, and to 
realise that in general no organic forms exist 
save such as are in conformity with physical 
and mathematical laws."  








Biolinguistic minimalism seeks a teleomatic 
explanation of the language design.
(Apparent) Goal-Directedness:
  Teleological explanation
  Teleonomic explanation
  Teleomatic explanation































A character, previously shaped by natural selection 
for a particular function, is co-opted for a new one. 
(Preadaptation)
A character whose origin cannot be ascribed to the 
direct action of natural selection (a non-adaptation) 









"The predominant uses of language today are probably 
quite different from the critical uses that brought it into 











 “Humans use language for communication, but it 
may well be that the most important aspect of 
language is that it is used for internal representation 
in the brain.
J. Maynard Smith and E. Szathmáry: 
The Major Transitions in Evolution. 
 “Human language is remarkable because it is not 
only a means of communication. It also serves as a 
means of reflection, during which different lines of 
action are played through and tested.”
           J. Bronowski: Human and animal languages. 
“Suppose that some ancestor, perhaps about 60,000 
years ago, underwent a slight mutation rewiring the 
brain, yielding Merge. Then he or she would at once 
have had available an infinite array of structured 
expressions for use in thought (planning, interpretation, 
etc.), gaining selectional advantages transmitted to 
offspring, capacities that came to dominate, yielding 
the dramatic and rather sudden changes found in the 






Group bonding and/or ritual
Hunting theories
Language as a mental tool







"Alternative theories to explain language evolution"
S. Számadó & E. Szathmáry. Selective scenarios for the 
emergence of natural language. Trends Ecol. Evol. 21(10).
Human Language Faculty: Basic Design


















cf. "If future empirical progress demonstrates that FLN 
represents an empty set, so be it."  (W. T. Fitch, et al.)







Instantaneous Model of Language Evolution
                  +                  
                  +









Language evolution boils down to the 
emergence of:
 Recursive Syntax (Recursive Merge)  
 CI-Interface and SM-Interface   






 “The dispersion of humans over the world must 
post-date the evolution of language, since there 
is no detectable difference in basic language 




 Proto-syntax (FSG) / Proto-lexicon





 Proto-syntax (FSG) / Proto-lexicon
nonrecursive  (iterative) Merge
Human language:




[CP [IP John [VP thinks [CP that [IP Mary [VP thinks [CP that 
[IP Bill [VP thinks [CP that [IP Jane [VP sings 
well ]]]]]]]]]]]].
関係節
[DP the boy [CP who loves [DP the girl [CP who owns [DP 
the dog [CP which hates [DP the cat [CP which likes [DP 
the mouse ]]]]]]]]]
[DP the mouse [CP [DP the cat [CP [DP the dog [CP [DP the 




[[[[[ student ] film ] committee ] program ] office ]
多重属格
[[[[ Mary's father's ] brother's ] friend's ] house ]
P-PP
[PP from [PP behind the curtain ]]
連続動詞 Serial Verbs
Ozó ghá suà   akhé dè.   (Edo)
Ozo will push pot   fall




         vP
      2
Subj    2 
         v           VP1
                  2
            Obj      2
                     V1         VP2
                                  2
                            V2         pro
35
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素句構造理論 Bare Phrase Structure Theory:
              the
         3
    the                book
                       3
             book                on
                                  3
                           on                 the
                                              3
                                     the                desk
Merge（併合）:




... no clear evidence for languages that demonstrably 
lack recursion of any kind.  (B. Heine & T. Kuteva)
Recursion is absent in Pirahã.  (D.Everret)
Many languages have no, or very circumscribed 
recursion in their syntax.  (N. Evans & S. Levinson)




D. L. Everett. 2005. Cultural constraints on grammar and 
cognition in Pirahã.
文法の多様性は文化に支配され、「UG」は存在しない。








ti gái -sai         kó'oi   hi  kaháp -ií
I  say-old.info  Kó'oi  he  leave  intention
'I say. Kó'oi will leave.' (parataxis)
(hi) 'oba'axa'i' (hi)  kahai'-kai     -sai
he  sees well    he  arrow-makes-old.info







"... it would mean that the speakers of this language aren't 
making use of a capacity that they surely have, a normal 
situation; plenty of people throughout history would drown if 
they fall into water. Nothing much follows except for a 
question as to why they haven't made use of these capacities." 
(N. Chomsky, from Radical Anthropology Issue 2)
Recursive Merge
Merge applies to its own output. 
(derivational recursiveness)
as a result ...




(1)  [CP [TP John T [VP thinks [CP that [TP Mary T [VP believes   
[CP that [TP Bill [VP said [CP that ...
(2)  [DP the [NP color [PP of [DP the [NP body [PP of [DP my 
[NP iPod ]]]]]]]]
(3)  [TP Mary T [VP loves John ]]
(3) is derivationally recursive, too.
Decomposition/Factorization of Merge
Recursive Merge = Concatenate + Label  (Hornstein 2009)
Merge + Embed = Recursive Merge  (Fukui to appear)
Label/Embed makes Merge recursive.




    2  
  !          "  (no endocentricity)     
Label: (!,{!,"})={!,{!,"}}
        !    
    2
  !          "    (endocentricity)
Recursive Merge: (#,{!,{!,"}})={#,{!,{!,"}}}
                                           !
    2                           2
  #            !                      #            !
            2                           2 




(#,{!,"})={#,{!,"}}, where # is contained in ! or ".
              2   
             #            !                    
                       2  
                   !          "
                           #
                           ... # ...
Label = Strictly Local Move:
(#,{!,"})={#,{!,"}}, where # = ! or ".
Merge
External Merge
Nonlocal Internal Merge (Move)
Local Internal Merge (Label)







"... unbounded Merge is not only a genetically 
determined property of language, but also unique 
to it."
"The assumption of earlier stages seems 
superfluous. The same issue arises in language 
acquisition."
"… for both evolution and development, there 
seems to be little reason to suppose that there 
were precursors to unbounded Merge."

























I.  Pairing Method
57
58
II.  Pot Method
 Merge (saw, Mary) = {saw, Mary}
 Merge (John, {saw, Mary}) = {John, {saw, Mary}}
                     3
              John         3        
                        saw                Mary
59
60
III.  Subassembly Method
 Merge (saw, Mary) = {saw, Mary}
 Merge (the, boy) = {the, boy}
 Merge ({the, boy}, {saw, Mary}) 
          = {{the, boy}, {saw, Mary}}
                  5
         #             3        




右方分岐　　　　　        左方分岐
　3　　　　　　　  　　3
最新　  3　　　　  3　  辞典
　　英語　　　辞典　　  最新　　　英語
Left-branching structure is computationally more 
complex.
Left-branching structure requires Subassembly-type 
Merge (Sub-Merge).
Pot-Merge:
Merge (A,B): A attracts B, forming {A,B}=A.
Merge (A,C): A attracts C, forming {{A,B},C}=A.
Sub-Merge:
Merge (A,B): A attracts B, forming {A,B}=A.




(1)  建物の高い低いが重要だ。[N A A ]
(2)  勝った負けたはどうでもよい。[N V V ]
"Absolute categorial exocentricity." 
(S. Scalise et al. 2009)
(1)  [A N+N ]:
Serbo-Croatian ribòlik  ‘fish+shape=fish-shaped’
(2)  [A V+V ]:
Turkish yapis yapis  ‘stick+stick=sticky’
(3)  [A V+N ]:
French lève-blocs  ‘lift+block=block lifter
(4)  [A N+V]:




Lexical category = 
categorizer (functional) + underspecified root
V + DESTROY = destroy
N + DESTROY = destruction, etc.
             N                                N
       3                    3       
     A               A              N         3
                                               !                !     
But if every lexical category is syntactically 
complex (Categorizer+Root), even right-branching 
structure requires Sub-Merge.
                 N                                                         N1  
           3                                            3
    !最新              N                                      N2                N1
                         3                            2          2
              !英語               N                     !最新     N2   !辞典    N1
                                  3                          2
                          !辞典               N                !英語        N2
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Sub-Merge is the derivational operation of 
human recursive syntax.
               saw
           3
    saw                the
                      3
                the               boy
Label, Sub-Merge, Phase and Chunking
Phase = derivational chunk
Phase Impenetrability Condition (PIC):
Once formed, chunks cannot be unpacked.
Origin of Phase: 
conceptualization of  propositions and events




Phase1 Phase2 Phase3 Phase n
CI-System
SM-System













John opened the door again.
 i.  repetitive reading
ii.  restitutive reading
                          VP1 – again(i)
                      3
               John          3
                            V1                 VP2 – again(ii)
                        CAUSE        3
                                 the door              V2
                                                         OPEN




John gave Mary an apple.
概念構造: [ John CAUSE [ Mary HAVE an apple ]]





"In the beginning was the word."
"In the beginning was the sentence."
J. Bronowski. 1977. A Sense of the Future.
In the beginning was Merge.
75
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The issue of whether proto-language was 
holophrastic (Wray, Arbib) or synthetic (Bickerton, 
Tallerman) is largely irrelevant.
Word-like elements of protolanguage (proto-










Key ingredients of the human mind
Generative computation
Promiscuous combination of ideas
Mental symbols
Abstract thought
M. Hauser. Origin of the mind. Scientific American. Sept. 2009.
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Merge is at the root ...
of Human Intelligence.
To create is to Merge.
Thank you.
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